Adenosine A2A receptors interact with GABAergic pathways to modulate respiration in neonatal piglets.
GABA and adenosine contribute to respiratory inhibition in early postnatal life. In this study the adenosine A2A receptor agonist CGS21680 was used to evaluate adenosine receptor specificity and the interrelation of adenosine and GABA in the inhibition of inspiratory drive. In neonatal piglets (n = 10), CGS21680 was injected into the fourth ventricle resulting in apnea and/or decreased burst area and frequency of phrenic discharge. Phrenic burst area decreased to 58.9 +/- 8.6% (S.E.M.) after CGS21680 injection (control = 91.8 +/- 1.0%). Expiratory time increased 261.0 +/- 59.9% after CGS21680 from control (87.7 +/- 2.7%). When bicuculline was injected locally within the rostral ventrolateral medulla (n = 5), or into the fourth ventricle (n = 5), the CGS21680 induced inhibition of phrenic was abolished. To define expression of A2A receptor at the message level (mRNA), we employed in situ hybridization with a digoxigenin-coupled oligonucleotide. Adenosine A2A receptor mRNA was expressed in regions of the medulla oblongata known to contain GABAergic neurons. We conclude that GABAergic inputs affecting respiratory timing and inspiratory drive are modulated by activation of A2A receptors. These findings offer new insight into the mechanism whereby xanthine therapy diminishes apnea of prematurity.